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if they fail to recognize that some authors of the original sources were wrong in announcing their findings, if they allow their own priorities to affect the findings they report to the exclusion of contrary findings, then there is the potential for a synthesis that is seriously flawed. The likelihood that a poor synthesis would survive the rigorous refereeing process employed by prestigious scholarly journals is undoubtedly very small. Nevertheless, the consequences of such a mistake warrant contemplation, for they could be whole programs of misguided research, policy, and practice.
The purposes of this article are to suggest the stages at which a synthesizer is at risk of making mistakes, to present a typology of errors that can be made, and to illustrate the typology with errors made in a recent synthesis-namely, Kagan's (1992) review of studies on professional development among preservice and beginning teachers.
Stages in the Occurrence of Error
There are three stages at which synthesizers might make errors. The first, the primary stage, is when the synthesizer searches the literature and selects from it the items judged relevant to the topic of the review. Errors made at this stage result in bias that might lead to conclusions that represent the findings of only part of the research and omit the findings of the rest, or that give equal status to the findings of good and poor research.
At the secondary stage, the reviewer analyzes the literature selected in order to identify context, methods, and the findings of each study included. This is the stage at which the variety of errors made is greatest. As detailed below, error in identifying facts about contexts and methods leads to the misclassification of studies, and errors in identifying and reporting findings introduce error into the next stage of the synthesis.
This next stage, the tertiary stage, occurs when the synthesizer accumulates the findings identified in the previous stage in order to reach generalizations about the topic under investigation. Errors brought forward from the primary and secondary stages have their fullest impact at this stage, for they can lead to invalid generalizations.
Types of Reviewer Error
Primary Stage Errors Type 1: Unexplained selectivity. These are errors in which the reviewer excludes research which comes within the declared scope of the review without explaining or justifying the exclusion. The outcome of this error is that the conclusions of the reviewer cannot be held to apply to the whole defined field of concern. It is possible, for example, that the findings of the body of the excluded research contradict those of the included research, and that reliance on the latter alone produces a biased picture of the state of knowledge in the field. Contemporary facilities for conducting literature searches and developing bibliographies are so advanced that these errors can seldom be explained in terms of understandable reviewer ignorance of the existence of the excluded work.
In her critique of Kagan's (1992) review, Grossman (1992) specified 16 studies that came within the declared boundaries of the review but had been ignored. She
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Errors in Synthesizing Research also drew attention to the fact that a surprisingly high proportion of the papers analyzed had been written by just two authors, which suggests that relevant papers by other authors had been ignored. If Grossman was right, then the review cannot be regarded as adequately representing the state of research knowledge on teacher professional growth, because of the presence of Type 1 errors.
Type 2: Lack of discrimination. Not all research on the same topic is of equal quality. Much of the literature available to a reviewer consists of tentative reports in the form of conference papers presented by authors seeking feedback prior to preparation of final drafts, which may or may not be submitted for publication in refereed scholarly journals. One test, therefore, of the quality of a conference paper is whether or not it subsequently appears in one version or another, perhaps under a different title, in a refereed journal. In their efforts to be up-to-date, reviewers often do not wait that long, and rely on conference papers themselves. Clearly, this is a risky practice which can result in preliminary findings being accorded the same status as findings contained in journal articles that have survived rigorous refereeing and editing processes. This is not to say that all conference papers are defective or that all journal articles are free of weaknesses. In either case, reviewers should be vigilant that they distinguish between good and poor research, lest they give equal status to both.
Grossman (1992) accused Kagan (1992) of having committed this type of error but did not specify examples of poor research reviewed. This is possibly the most difficult type of error to identify, because criteria for evaluating research are usually controversial, and judges sometimes disagree on the difference between good and poor research. Most of the studies included in Kagan's review had been published in refereed journals, but 11 were cited as conference papers presented at Annual Meetings of the American Educational Research Association. Three of those papers could not be obtained for present purposes. Hollingsworth (personal communication, September 29, 1994) reported that she did not coauthor the paper cited as "Lidstone and Hollingsworth (1990)," and attempts to contact the other cited author were unsuccessful. The paper was not listed in the main, printed program of the meeting at which it was said to be presented, and it seems not to have been published elsewhere. The paper cited as "Wendel (1989)" was also unavailable for this analysis. It did not appear in the main, printed program of the meeting concerned, and repeated attempts to locate the paper were unsuccessful. The unavailability and/or nonpublication of some papers in their original form, the form which was used in Kagan (1992) , may well indicate something about their quality and give justification to Grossman's (1992) criticism.
Secondary Stage Errors
As mentioned above, Grossman (1992) criticized Kagan (1992) mainly for making two types of errors, which have been classified as primary stage errors here. She said little, however, about the types of errors described below that also Dunkin were found in Kagan's synthesis.
Type 3: Erroneous detailing. These errors consist of incorrect statements of the sampling, methods, designs, procedures, and contexts of the studies reviewed. In some cases, the reports reviewed are about parts of larger projects and contain descriptions of the larger projects as well as the relevant parts. Details of the whole are sometimes thought to apply to the part when, in fact, they do not. In other cases, the reviewer accepts an opening statement of sample size without recognizing that attrition occurred and that the data actually came from a smaller sample. Errors in the reporting of methods, procedures, designs, and contexts can lead to the misclassification of studies so that they do not share the essential characteristics that are supposed to make them comparable with other studies.
In Kagan (1992) the sample sizes of four studies were reported inaccurately. In one case (Calderhead & Robson, 1991 ) the sample size was said to be 12, when it was 7; in another (McDaniel, 1991) it was said to be 22, when it was 3; in a third study (Borko et al., 1991) , it was said to be 38, when it was just 1; and in the fourth (Wildman, Niles, Magliaro, & McLaughlin, 1989) it was said to be 15, with indepth profiles of 4, when in fact the 15 were the subject of an earlier report (Wildman, Magliaro, Niles, & McLaughlin, 1988), and only the 4 case studies were reported in the publication reviewed. The main problem in these cases was that the papers reviewed were sometimes reports of parts of larger studies. The larger sample sizes were true of the full-scale studies, but the parts of these studies being dealt with in the review had smaller sample sizes. Thus, all four errors were in the direction of larger sample size, so that the reader was led to believe that the accumulated findings of those four studies came from a total of 87 novice teachers, when in fact they came from a total of just 15! Other Type 3 errors were made in reporting data gathering procedures. For example, concerning the study by Aitken & Mildon (1991) , it was claimed in Kagan (1992) that only interviews were used, when in fact there were workshop presentations, written preparations for these workshop presentations, self-evaluations, peer evaluations, written autobiographies, written responses to workshops, and researchers' field notes.
A more serious error concerning these types of details led to the complete misclassification of three studies. The Laboskey (1991) study was classified in Kagan (1992) as being concerned with the "image of self as teacher " (p. 146). Laboskey made no reference to self-image, and nowhere in the paper was anything said about the "central role" that self-image was said by the reviewer to play. In the section headed "Requisites for Growth During Practica and Student Teaching," the review summarized six studies which, it was claimed, "examined how candidates' knowledge of teaching changed during a practicum, student teaching, or the course of an entire preservice program" (p. 140). In fact, one of the studies (Gore & Zeichner, 1991) did not investigate change at all. Then, the study by Chamberlin & Vallance (1991) , included in the group supposed to be "comprehensive evaluations of practica or student teaching experiences," was said to involve student teachers in spending half of each day in a 9-hour "block course" in classrooms. In fact, the student teachers in this study spent only half a day per week for 9 weeks in classrooms. The other studies reviewed in that section involved either 1 or 2 semesters or 1 year of full-time student teaching and were, therefore, clearly not comparable to the misclassified study. Needless to say, the This endnote was not signaled at any place in the text where the name "Barbara" was used, but, rather, was added to another, quite unrelated note. Only by accident could a reader discover the information about the change of name. Kagan was apparently unaware of these strange occurrences and so treated these publications as though they were all reporting independent studies. The effect of this Type 4 error was that Kagan (1992) claimed that six cases had been found, when there were in fact only three. To those who consider such matters as the replicability or frequency of occurrence of findings to be important, this error is significant.
Type 5: Nonrecognition of faulty author conclusions. Authors of original reports of research do not always represent their findings fully in their statements of conclusions. If reviewers uncritically accept such statements, they risk continuing the misrepresentation. The occurrence of this error can be contributed to by the original author, who may be biased to the extent of selectively incorporating only expected or hoped for findings in statements of conclusions.
One example of a Type 5 error that occurred in Kagan (1992) involved the report by Weinstein (1990). Weinstein studied all 38 student teachers enrolled in one section of an introductory course required for formal admission to a teacher education program in the northeastern United States. On the basis of responses to an initial questionnaire which asked "How well do you think you will do during student teaching?," 15 were selected for interview. Students had also been asked to list the strengths and weaknesses they considered when answering that question. The 15 were then interviewed to explore topics in depth and answer questions about ways in which their thinking had changed during the semester. Of the 15, 12 agreed to be interviewed in the following semester. The questionnaire was administered in the autumn semester on the first and last days of class. Interviews were conducted in the following spring.
After reporting the results of her analyses of the data, Weinstein concluded, "What is most striking about the data reported here is the lack of change that Dunkin occurred during the semester" (p. 285). In Kagan (1992), Weinstein's conclusion regarding change was repeated as follows: "Despite coursework and field experiences, the candidates' beliefs about teaching and themselves as teachers remained unchanged throughout the semester" (p. 140). In fact, Weinstein's findings were as follows:
(1) There was a significant decrease in optimism (p < .05), "although students remained extremely optimistic" (p. 282).
(2) "Explanations for the self-ratings given at the end of the semester were similar to those given at the beginning of the semester. Students continued to stress caring (32%) [down from 45%] and enthusiasm (40%) [up from 32%]. However, non-teaching experiences with children were rarely mentioned (40% at the beginning of the semester versus 2.6% at the end (p < .0001); instead, 18% of the students (in contrast to an initial 3%) now cited a knowledge of teaching gained from the course or the associated field experience (p = .03)" (p. 283).
(3) "Conceptions of a 'really good teacher' remained largely the same; however, there were some interesting changes. Ability to maintain discipline was now mentioned by 50% of the students (p = .05) [up from 37% ], as was enjoyment or enthusiasm for teaching (p < .01) [up from 23%]. Fewer subjects cited ability to motivate students (p = .09) [from 34% to 18%] and willingness to spend extra time and effort (p = .08) [from 32% to 16%]. There was also an increase in responses dealing with the ability to meet the diverse needs of individual students (from 5% to 19%, p = .07)" (pp. 284-285). Weinstein also found that there was a decrease in mentions of "professional behavior" from 10% to 0% (p < .05), but this was not mentioned in the text of her report.
None of these findings by Weinstein regarding change was mentioned in Kagan (1992) , and so the conclusion was a gross misrepresentation of the facts, probably due to uncritical acceptance of Weinstein's clearly unwarranted conclusion.
Type 6: Unwarranted attributions. This error consists of reviewers claiming that studies yield findings or reach conclusions that they do not. In an extreme form, this error can even consist of attributing findings to studies when the design limitations of the studies do not permit such findings to be reached, or when the studies do not even set out to investigate the subject of the attributed finding.
One glaring Type 6 error was found in Kagan's (1992) Type 9: Failure to marshall all evidence relevant to a generalization. When a reviewer, in the process of formulating conclusions, fails to recognize that a study contains evidence relevant to a generalization, he or she commits this type of error. This is different from a Type 1 error. It is not that an entire study is omitted from the review but that one or more of the study's findings are not included in the assembling of evidence bearing upon the generalization in question.
In Kagan (1992) , Type 9 errors were made when the reviewer failed to assemble evidence provided by Bullough et al. (1989) , Grossman (1989) , and Levin and Ammon (1992) concerning the generalization that university courses are not sufficiently relevant to the needs of student teachers and that such courses fail to provide novices with adequate procedural knowledge of classrooms. In the review, it was claimed that there was extensive support for that proposition (p. 162), but contrary evidence provided in the three studies cited above was ignored. The review failed to report Levin and Ammon's finding that university courses were effective in securing growth in student teachers' pedagogical conceptions. Furthermore, the review did not mention that Grossman had shown what could happen in the absence of teacher education courses and had concluded that "teacher education coursework can help prospective teachers acquire knowledge about what students are likely to find difficult in a particular subject, and a realistic sense of students' interests, abilities, understandings, and misconceptions concerning specific topics" (p. 206). Moreover, the review did not refer to the following conclusion reached by Bullough et al.:
All three teachers had adequate theoretical knowledge about teaching, exposure to and practice of appropriate teaching skills; indeed, they completed the same preservice teacher education program together. What they initially lacked were useful understandings of the contexts in which they would work and, particularly for Lyle, consistent, grounded, and accurate understandings of themselves as teachers. 
Conclusions
The main concern to arise from this presentation of the types of errors facing reviewers is the trustworthiness of their syntheses. It has been argued that all nine types of error were present in just one synthesis (Kagan, 1992) . If that is the case, it seems clear that no reliance should be placed on that synthesis. But does it say anything about other syntheses? Surely, readers of these works cannot go to the trouble of the detailed scrutiny required to check the validity of every synthesis before they decide whether or not to rely on them. Not even referees or editors can be expected to subject syntheses in manuscript form to the painstaking inquiry process required to establish their validity. In this respect, a synthesis of research is probably no different from the individual studies included in the review, all of which, themselves, are subject to error at every stage of their construction.
The only feasible, systematic approach to quality assurance in regard to syntheses of research is to educate educational researchers, all of whom conduct their own syntheses of research whenever they write a dissertation, a grant proposal, or a research report, to look for the types of errors identified here, and in the more general requirements of good scholarship. Moreover, potential users of syntheses should be encouraged to develop a healthy skepticism toward them. The availability of a typology of synthesizer errors should assist in both processes.
Notes
'It would be a breach of editorial ethics to disclose the identities of the authors of those papers.
2In Kagan (1992) it was mistakenly claimed that McLaughlin (1991) had been published in the Alberta Journal of Educational Research.
3A detailed analysis of errors found in Kagan (1992) concerning research on firstyear and beginning teachers is to be found in Dunkin (in press).
